A systematic air quality assessment study was carried out at Rajapur opencast mine in Jharia Division as per standard guideline. The average concentration of SPM, PM10 and PM2.5 concentrations were observed to be in the range of 294 to 965μg/m3, 100 to 498 μg/m3 and 85 to 296 μg/m3 respectively. The SO2 and NOx concentration were in the range of 48.2 to 98.2μg/m3 and 32.8 to 149.39 μg/m3 respectively. The trace metals concentration in PM10, e.g., lead, nickel, arsenic etc. were also analyzed by Atomic Absorption Spectroscopy technique and were observed to be 0.380 ± 0.009 μg/m3, 0.06 ±0.02 μg/m3, and 0.00432±0.028 μg /m3 respectively. The observed concentrations were then compared with National ambient air quality standard (NAAQS, 2009) and Ambient Air quality Standard for existing as well as new Coal Mines (CMS, 2000). Most of them were found exceeding the statutory norms.
Particulate matter is the predominant pollutant connected with the coal mining and its handling operations. The airborne particulates and the associated trace metals were found to be the major cause of both acute and chronic adverse health effects (Prieditis and Adamson, 2002; Magas et al., 2007; Wild et al., 2009 ). A number of epidemiological studies indicated a significant linkage between airborne particulate matters and elevated rate of mortality (Pope, 2000; Shah, 2009 ).
The techniques of coal extraction and processing are very specific to the individual site due to difference in geology, mineralogy, terrain and many other factors. Through this research study, emphasis has been made to provide salient information/features of air quality aspects in an open cast mine of Jharia Coalfield.
description of study area
Rajapur OCP (open cast project) is one of the important OCP in Cluster VII of Bharat Coking Coal Ltd (BCCL) in Jharia Coalfield (Fig 1) 2 and oxides of nitrogen (NOx) respectively. The respirable dust sampler (APM 460 NL) uses an enhanced model of cyclone to separate the coarser particles from the air stream before filtering it on the 0.5 micron glass-fiber poresize filter which allows a determination of both SPM and the respirable fraction of suspended particulate matter (RPM). The coarse particles collected in the cyclone separator are transferred quantitatively on a petridish and evaluated gravimetrically. Sum of masses of coarse and respirable particles gives the mass of SPM collected during sampling. The SPM concentrations are computed from the mass of SPM and total volume of air sampled. Similarly, for PM 2.5, APM 560 Fine Dust Sampler (16.7 LPM) was used. Here, ambient air is allowed to pass through Louvered inlet and WINS Impactor assembly. Particulate matter of size <2.5 microns is deposited on 46.2 mm dia. PTFE filter paper. The difference of final weight and initial weight of filter paper gives the weight of particulate matter of size <2.5 microns. The concentration of PM 2.5 is computed as the weight of dust deposited on the filter divided by volume of air sampled.The samplers were installed in the field as per the prescribed sampling siting criteria of IS: 5182 part IV giving a special emphasizes on machine safety and power availability. For analysis of trace metals in ambient air was done according to standard methodology. The acid digestion was performed in Teflon bombs. The filtrates were analyzed using AAS (GBC Avanta) for determination of trace metals. ). The movement of vehicles on the haul road of the opencast mines has been recognized as the major source of fugitive dust emitted from the surface coal mines (Cowherd, 1979) . The average SO 2 ). The main source of NOx in coal mining rejoin are vehicular exhaust, blasting operations, etc. unpremeditated burning of coal in waste dumps and mine fire release considerable amount of oxides of nitrogen. During combustion process (at high temperature) atmospheric nitrogen combines with oxygen to form NO X which is aggravated when engine is diesel operated. Tunnel studies indicated that diesel engine produce five times the amount of NO X per mass of fuel burned when compared to gasoline vehicles (Kirchstetter et al., 1998) .
Trace elements analysis of dust samples (PM 10 ) during summer season were done and shown in Table 2 .Trace element pollutants in PM 10 may be natural or anthropogenic. Several trace elements (Pb, Cu, Mn, Co) are considered essential for life. The sources of trace elements may be attributed as discussed below:
Pb (lead): may be due to higher emissions from vehicular exhausts. This does not rule out the case of adulteration of fuel for automobiles.
ni (nickel): may be due to traffic exhausts, wearing and tearing of vehicular engines parts for old vehicles, etc.
As(Arsenic):Arsenic compounds can be either organic or inorganic. Inorganic arsenic can cause acute, sub acute and chronic effects, which may be either chronic or systematic. (Fig 7-9 ).The measured concentration of Ni (0.06μg/ m 3 ) was found more than NAAQS limit concentration (0.02 μg/m 3 ) whereas measured concentration of Arsenic and lead ( 4.320 ng/m 3 and 0.380 μg/ m 3 respectively) was found considerably less than NAAQS concentration 6.0 ng/m 3 and 1.0 μg/m 3 respectively.
COnCluSIOn
The study reveals the generation of considerable amount of particulate matters due to various mining activities of the concerned opencast mine of the Jharia coalfield. The measured concentration of the particulate matter (SPM, PM 10 and PM 2.5 ) exceeded the NAAQS, 2009 and CMS, 2000 standards. Among heavy metals, observed concentration of Ni was found more than NAAQS limit due to vehicular exhausts, wearing and tearing of vehicular engine parts, etc. However, the concentration of Arsenic and lead was found within the permissible limit. The trace metals concentrations were observed as per following decreasing trend, Fe> Cu> Mn> Cr> Zn> Pb>Ni>Cd> As. For the lack of any existing guidelines, the concentrations of other trace metals could not be compared.
